The sodium-bicarbonate cotransporter NBCe1 supports glutamine efflux via SNAT3 (SLC38A3) co-expressed in Xenopus oocytes.
The glutamine transporter SNAT3 contributes to the glutamine fluxes in liver, kidney, and brain. We heterologously co-expressed SNAT3 with the electrogenic sodium-bicarbonate cotransporter NBCe1 in Xenopus laevis oocytes and measured cytosolic pH and membrane current in voltage clamp. Because of the increased buffer capacity contributed by the NBCe1 (Becker and Deitmer in J Biol Chem 279:28057-28062, 2004), we hypothesized that this may enhance the proton-coupled glutamine transport via SNAT3 in the presence of CO2/HCO3-. Addition and removal of glutamine activated not only SNAT3 but also NBCe1, as indicated by the increased membrane current. The NBCe1 current during glutamine removal was more than 50% larger than during glutamine addition, suggesting that NBCe1 enhances glutamine efflux rather than glutamine uptake. This was confirmed by radio-labeled glutamine flux measurements; influx of glutamine was significantly decreased, whereas efflux of glutamine was increased when SNAT3 was co-expressed with NBCe1. A model is presented that attempts to explain the role of intracellular pH, bicarbonate transport, and buffering capacity mediated by NBCe1 for uptake and efflux of glutamine via SNAT3.